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Abstract 
Labor productivity stands between the main indicators assessing national economic conditions and contributing to the economic 
growth and welfare. This paper adds to the literature investigating the macroeconomic determinants of labor productivity, 
focusing on the role of the International Organization for Standardization (ISO) quality certification standards. For this purpose 
we employ a panel data framework for EU-27 countries for the period 2000-2013 and we address potential endogeneity and 
heteroskedasticity issues, resorting to a two stages least square (2SLS) analysis and to the Generalized Method of Moments 
approach (system-GMM) proposed by Blundell & Bond (1998). Our findings show no impact of ISO 9001 quality certification 
on the labor productivity in EU-27 countries. The results remain unchanged when we compare the pre- and the post-crisis 
periods. 
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1. Introduction  
The growth of labor productivity is absolutely necessary for reducing poverty rates, for increasing the quality of 
public services and for improving living standard (Krugman, 1992; Blinder & Baumol, 1993). At the same time, the 
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role of quality certification standards cannot be neglected in enhancing business performance, offering a framework 
for cost savings, for improvement of customers’ satisfaction, and favoring the companies’ access to new markets. 
Although the importance of quality certification has long been recognized, its impact on the productivity growth has 
seldom been examined, with few exceptions.  
Several studies investigated the impact of quality standards’ adoption on the firms’ performance, with an accent 
on financial results (Lafuente, Bayo-Moriones & García-Cestona, 2010; Heras-Saizarbitoria, Molina-Azorín & Dick, 
2011; Ullah, Wei & Xie, 2014). Other studies focused on the role of quality certification on the labor productivity, 
assessing the role of environmental standards (Garcia-Pozo, Sánchez-Ollero & Marchante-Mera, 2014), safety 
standards (Abad, Lafuente & Vilajosana, 2013) or quality management standards (Ílkay & Aslan, 2012; Lakhal, 
2014; Sánchez-Ollero, García-Pozo & Marchante-Lara, 2015). 
Firms which adopt quality management schemes (such as ISO 9001) improve their performance due to the fact 
that they will continually monitor and manage quality across all operations. In this light, firms better meet 
customers’ needs, cut errors, motivate and engage staff to increase the efficiency of internal processes, placing the 
quality in the center of their business. The literature provides two explanations about how quality management 
practices improve business’s performance (Lafuente, Bayo-Moriones & García-Cestona, 2010). On the one hand, the 
operational view underlines that firms adopting quality management schemes better address risks and improve their 
performance, preventing production processes’ failures. On the other hand, the strategic approach emphasizes that 
quality standards’ adoption costs can be seen as investments, bringing further benefits to companies. 
Despite these arguments, the empirical research examining the impact of the ISO 9001 certification is not 
conclusive1. While several papers document a positive contribution on labor productivity (Lakhal, 2014; Sánchez-
Ollero, García-Pozo & Marchante-Lara, 2015), other papers show no significant influence (Ílkay & Aslan, 2012). 
Consequently, in consonance with the arguments supporting the role of quality management standards in enhancing 
the labor productivity, our main objective guiding this paper is to examine how the growth rate of ISO 9001 
certifications influences the labor productivity growth rate in a panel framework. While previous papers perform a 
firm-level analysis and focus on single countries, the two novel contributions of this article are: (1) we test the 
impact of quality certification on labor productivity at macro-level, focusing on European Union (EU) countries 
(EU-27) and considering a large set of control variables; (2) we address endogeneity and heteroskedasticity problems 
which may appear in panel analyses and we compare the results of 2SLS and system-GMM models. 
The remainder of the paper is organized as follows. Section 2 presents the literature on labor productivity’s 
determinants, underlining the studies which investigate the role of quality certifications. Section 3 presents the data, 
methodology and results. The last section concludes. 
2. Related literature 
The literature assessing the labor productivity’s determinants is exhaustive. They are usually associated with the 
capital intensity, the educational level, the trade volume, the foreign direct investment, the ownership structure, the 
regulatory reform, the real exchange rate and the innovation performance. Most of existing papers focus on one or 
another category of determinants. For example, the linkages between innovation and productivity are underlined 
inter-alia by Álvarez, Bravo-Ortega & Zahler (2015) and De Fuentes, Dutrenit, Santiago & Gras (2015). While the 
first paper empirically analyzes the firm-level relationship between innovation and productivity in the Chilean 
service sector, the second one draws on survey statistics about firms in Mexico, acting in the services sector also. 
Crespi & Zuñiga (2012) show in their turn that increased innovation intensity foster innovation outputs and thereby 
the labor productivity. 
A distinctive category of labor productivity determinants, associated with the capital intensity, is the Information 
and Communication Technology (ICT). On the one hand, the total factor productivity (TFP) is higher in ICT sectors. 
 
 
1 ISO 9001 certification is part of the ISO 9000 family of standards that describe a Quality Management System. In the past, ISO 9002 and 
ISO 9003 were also member of this family, but they became obsolete when the 2000 revision of the standards was released. Starting with 2008, 
ISO 9001 certification was in force, and recently suffered new revision, in September 2015. 
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On the other hand, ICT can influence labor productivity through Capital Deeping (Mačiulytė-Šniukienė & Gaile-
Sarkane, 2014). For example, relying on a set of 14 OECD countries, Ceccobelli, Gitto & Mancuso (2012) provide 
evidence on the impact of ICT on the labor productivity growth rate. 
The labor quality stands for a distinctive category of productivity determinants. Labor quality is usually assessed 
through general education and work experience (Warke, 1986; Yang, 1997), is based on the human capital stock 
(Lee, 2000) and the national health level (Knowles and Owen, 1997), or is assessed using comprehensive indicators 
(San, Huang, & Huang, 2008). At the same time, Guillaumont Jeanneney & Hua (2011) show that real appreciation 
of the currency boosts the growth of labor productivity in China. Finally, Devaro (2008) estimates the effect of team 
production on labor productivity using a cross-section of British establishments and shows that the typical 
establishment enjoys statistically significant increases in labor productivity when using work teams. 
Starting with Parasuraman (2002) and Kaynak (2003), the researchers became interested in examining the 
relationships between the practices of quality management and various forms of organizational performance, 
including the labor productivity. In fact, this interest emerged in the 1980s, when the concept of Total Quality 
Management (TQM) has been adopted. In this line, Benavides-Chicón & Ortega (2014) recently underlined the link 
between quality and productivity in the hospitality sector. Afterwards, the attention was oriented towards the 
adoption of quality management and environmental standards.  
Empirical evidence on the performance consequences derived from the adoption of these standards is extensive 
(Abad, Lafuente & Vilajosana, 2013), and most of the papers focus on one or another category of standards. For 
example, De Vries, Bayramoglu & Van der Wiele (2012) reviewed the existing literature on the impact of ISO 
14001 and showed that, in general, a positive influence on firms’ performance is documented. While Gavronski, 
Ferrer & Paiva (2008) identify four sources of motivation for the adoption of ISO 14001 environmental standards, 
Heras-Saizarbitoria, Molina-Azorín & Dick (2011) use a five-year longitudinal analysis to compare the financial 
performance of firms in Spain before and after certification, and discover no evidence that improvements in 
performance follow certification. 
Several recent studies address the impact of different category of standards upon the firms’ performance. In this 
line, Garcia-Pozo, Sánchez-Ollero & Marchante-Mera (2014) analyze the combined effect of implementing 
environmental and management quality standards on the labor productivity, using a sample of 106 hotels in Spain. 
They find that labor productivity increases only when both standards are implemented. Similar results are reported 
by Sánchez-Ollero, García-Pozo & Marchante-Lara (2015). Employing the World Bank Enterprise Survey data for 
2006-2010 and 31 Latin American and Caribbean countries, Ullah, Wei & Xie (2014) show in their turn that ISO-
certified firms exhibit significantly lower levels of financial constraints and higher labor productivity.  
As in our case, several studies focus on the impact of ISO 9001 quality management standards. Using a sample of 
163 Spanish manufacturing firms for the period 1996-2000, Lafuente, Bayo-Moriones & García-Cestona (2010) 
perform a rare events logit and a regression analysis and discover that the ISO certification and ownership structure 
positively impact firms’ performance. More recently, Lakhal (2014) investigates the relationship between ISO 9000 
certification, TQM practices, and the organizational performance using data collected from 176 certified firms in 
various industrial sectors in Tunisia. His results indicate that implementing ISO 9000 first, before embarking on 
TQM, leads to better organizational performances. Contrary, Ílkay & Aslan (2012) find no statistically significant 
difference between certified and non-certified companies in terms of performance. Their one-way analysis of 
variance relies on a sample of 255 small and medium-sized enterprises from Turkey. 
However, none of these papers performs a macro-level analysis of ISO 9001 implementation in the EU-27 
countries. Furthermore, different from previous papers, we address potential endogeneity and heteroskedasticity 
problems which may appear in panel analyses. In addition, given the multitude of possible determinants of labor 
productivity investigated before, we employ a large set of control variables, covering the capital intensity, the 
innovation level and the quality of the labor force. We also investigate the impact of exchange rate fluctuations and 
economic development on labor productivity. 
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3. Data, methodology and results 
3.1. Data 
Our analysis is conducted on annual data over the time-span 2000-2013. The choice of this time-span is made 
considering the maximum number of observations (for the Eastern European countries, the certifications are nearly 
missing before 2000) and the data availability for the labor productivity. The data related to the labor productivity 
are provided by Eurostat while data related to the management quality certification are extracted from ISO database. 
For the control variables we use the World Bank statistics (World Development Indicators). The annual growth rate 
of all variables is considered, for the following reasons. First, only the growth rate statistics of labor productivity are 
available on Eurostat. Second, the growth rate of variables facilitates comparisons between countries and third, it 
helps us to show that these variables are stationary. The description of all variables is presented in Table 1. 
 
Table 1. Description of the variables 
Indicator Description Expected sign Database 
LP Labor productivity per hour worked (euro per hour).   Eurostat 
ISO Number of certificates accredited by national accredited bodies. + ISO 
GDP per capita GDP per capita. + World Bank 
GFCF Gross fixed capital formation. + World Bank 
IU Internet users (per 100 people). + World Bank 
LABOR tert educ Labor force with tertiary education (% of total). + World Bank 
Patent Patent applications, residents. + World Bank 
REER Real effective exchange rate index (annual % growth). + World Bank 
Self-employment Self-employed, total (% of total employed) + World Bank 
Trade Trade (% of GDP) + World Bank 
 
The descriptive statistics of the variables and the correlation matrix are presented in Table 2 bellow. We notice 
that the level of correlation is reduced, showing no multicollinearity bias. However, contrary to the theory which 
shows that the innovation has a positive impact on labor productivity, the patent application growth rate is 
negatively correlated with the labor productivity. The same is observed for the self-employment. The theory shows 
that entrepreneurs are determined to have a better performance and then, their labor productivity is increased. 
However, the Pearson correlation coefficient is negative.   
 
Table 2. Correlation matrix and summary statistics 
 Variables  (1)  (2)  (3)  (4)  (5)  (6)  (7)  (8)  (9)  (10) 
(1) LP  1.00          
(2) ISO  0.05  1.00         
(3) GDP per capita  0.47  0.21  1.00        
(4) GFCF  0.30  0.15  0.75  1.00       
(5) IU  0.16  0.25  0.26  0.12  1.00      
(6) LABOR tert educ  0.04  0.05 -0.05  0.00 -0.03  1.00     
(7) Patent -0.07  0.07  0.02  0.09 -0.00  0.04  1.00    
(8) REER  0.08  0.01  0.24  0.20  0.06  0.05  0.02  1.00   
(9) Self-employment -0.07  0.00 -0.22 -0.17 -0.11 -0.01 -0.00  0.07 1.00  
(10) Trade  0.13  0.19  0.38  0.23  0.02 -0.05 -0.01 -0.26 -0.11  1.00 
Summary statistics           
Mean  1.97  15.8  1.97  2.48  16.7  3.71  5.63  1.16 -0.38  2.52 
SD  4.08  47.6  3.95  10.4  25.8  6.81  35.0  4.52  5.59  7.62 
Min -47.7 -69.7 -16.5 -40.0 -7.74 -41.1 -67.7 -15.05 -22.3 -24.5 
Max  25.4  563  13.2  33.0  220  69.3  300  22.8  33.8  24.1 
 
We continue the data analysis with a series of panel unit root tests (Table 3). As it can be noticed, all tests from 
the first generation underline the absence of unit roots from the growth rate of our variables. 
 
 
 
 
282   Claudiu Tiberiu Albulescu et al. /  Procedia - Social and Behavioral Sciences  221 ( 2016 )  278 – 286 
Table 3. Panel unit root tests 
Tests 
Variable 
Levin–Lin–Chu  – 
Adjusted t*(statistics) 
Harris–Tzavalis – 
rho (statistics) 
Breitung –  
lambda (statistics) 
Im–Pasaran–Shin – 
 z-t-tilde-bar (statistics) 
LP -2.88***  0.01*** -5.35*** -7.08*** 
ISO -6.37*** -0.13*** -4.88*** -9.04*** 
GDP per capita -6.66***  0.36*** -4.87*** -5.12*** 
GFCF -7.87***  0.34*** -6.55*** -4.33*** 
IU -7.36***  0.13*** -2.83*** -7.20*** 
LABOR tert educ -21.1*** -0.12*** -9.02*** -7.66*** 
Patent -8.63*** -0.24*** -7.96*** -8.81*** 
REER -5.64***  0.19*** -5.25*** -7.22*** 
Self-employment -9.88*** -0.12*** -7.47*** -7.78*** 
Trade -8.58*** -0.04*** -6.37*** -8.74*** 
Notes: (i) *, **, ***, mean stationarity significant at 10 %, 5 % and 1 %. (ii) For all tests, the null hypothesis is that all the panels contain 
a unit root. 
3.2. Methodology 
Along with other studies that investigate the impact of quality standards on labor productivity, we perform a 
panel data analysis. To deal with the potential endogeneity in the sense that the GDP per capita and the Trade can in 
their turn influence the labor productivity, we first resort to an instrumental variable regression (2SLS estimator), 
where the instruments are considered the first lags of the endogenous variables. We perform two endogeneity tests, 
namely the Wu-Hausman and the Durbin-Wu-Hausman tests and we apply the Pagan-Hall general test for 
heteroskedasticity. According to Baum, Schaffer & Stillman (2003), if heteroskedasticity is present, the GMM 
estimator is more efficient then the 2SLS. Therefore, even if the heteroskedasticity problem can be corrected using 
robust standard errors (Baum, Schaffer & Stillman, 2007), we also resort to a system-GMM estimator. Blundell and 
Bond (1998) show that the difference-GMM model of Arellano & Bond (1991) has poor finite sample properties 
and it is inappropriate for macro-panels. They propose in turn the system-GMM estimator derived from the 
estimation of a system of two simultaneous equations, one in level (with lagged first differences as instruments) and 
the other in first difference (with lagged levels as instruments). However, the risk associated with this method is 
related to the proliferation of the instruments. Consequently, the Sargan test is employed for over-identifying 
restrictions related to the instruments. If the heteroskedasticity is documented by the Pagan-Hall test, we use robust 
standard errors as in the case of 2SLS estimation. Nevertheless, the Sargan test becomes inconsistent in the presence 
of heteroskedasticity and a Hansen test statistic is applied instead (see Roodman, 2009). 
The two methods (2SLS and system-GMM) are also used for robustness purpose. In the same vein, in order to 
see if the results are robust and if the setup of the recent crisis impacted our tested relationship, we split the initial 
sample in two sub-samples: 2000-2008 and 2009-2013. 
3.3. Empirical results 
We first present the results of the 2STLS analysis (Table 4). First, we notice no significant influence of the ISO 
certification growth rate on the labor productivity growth rate. This result is obtained for all the samples. Second, we 
can see that only the GDP per capita has a significant positive influence on the labor productivity. This finding can 
be explained by the fact that there is a higher competition in developed countries, which foster the labor 
productivity. Third, the endogeneity tests show no endogeneity problems. However, the Pagan-Hall test indicates 
some heteroskedasticity issues at 10% significance level for the entire sample. Consequently, the second part of 
Table 4 presents the results of the 2SLS estimation, using robust standard errors. The findings are identical. 
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Table 4. Results of the 2STLS analysis  
LP determinants 
Variables 
2SLS 2SLS (robust standard errors) 
2000-2013 2000-2008 2009-2013 2000-2013 2000-2008 2009-2013 
c  0.31 
(0.96) 
-0.79 
(2.53) 
 0.56 
(0.43) 
 0.31 
(0.68) 
-0.79 
(1.43) 
 0.56 
(0.42) 
ISO -0.00 
(0.15) 
-0.01 
(0.02) 
 0.00 
(0.01) 
-0.00 
(0.00) 
-0.01 
(0.34) 
 0.00 
(0.00) 
GDP per capita  0.85** 
(0.60) 
 0.97*** 
(0.28) 
 0.52 
(0.51) 
 0.85** 
(0.39) 
 0.97*** 
(0.37) 
 0.52 
(0.45) 
GFCF -0.12 
(1.87) 
-0.08 
(0.08) 
-0.11 
(0.12) 
-0.12 
(0.12) 
-0.08 
(0.08) 
-0.11 
(0.11) 
IU  0.00 
(0.01) 
 0.00 
(0.01) 
-0.06 
(0.05) 
 0.00 
(0.01) 
 0.00 
(0.01) 
-0.06 
(0.05) 
LABOR tert educ  0.06* 
(0.04) 
 0.07 
(0.04) 
 0.03 
(0.07) 
 0.06* 
(0.03) 
 0.07 
(0.05) 
 0.03 
(0.10) 
Patent -0.00 
(0.00) 
-0.01 
(0.00) 
 0.03** 
(0.01) 
-0.00 
(0.00) 
-0.01** 
(0.00) 
 0.03* 
(0.01) 
REER -0.02 
(0.06) 
 0.04 
(0.37) 
 0.02 
(0.07) 
-0.02 
(0.14) 
 0.04 
(0.23) 
 0.02 
(0.06) 
Self-employment  0.05 
(0.06) 
 0.02 
(0.06) 
 0.04 
(0.10) 
 0.05 
(0.04) 
 0.02 
(0.04) 
 0.04 
(0.09) 
Trade  0.08 
(0.15) 
 0.16 
(0.71) 
 0.15** 
(0.07) 
 0.08 
(0.16) 
 0.16 
(0.38) 
 0.15** 
(0.06) 
Observations  377  242  134 377  242  134 
Sargan statistic – over-identification  0.00  0.00  0.00    
Hansen statistic – over-identification     0.00  0.00  0.00 
Pagan-Hall test – heteroskedasticity  15.2 
[0.08] 
 7.09 
[0.62] 
 9.00 
[0.43] 
   
Wu-Hausman test – endogeneity  0.65 
[0.52] 
 0.60 
[0.54] 
 3.40 
[0.03] 
   
Durbin-Wu-Hausman test – endogeneity  1.34 
[0.50] 
 1.25 
[0.53] 
 7.08 
[0.02] 
   
Notes: (i) *, **, *** mean significance at 10 %, 5 % and 1 %; (ii) Standard errors are reported in brackets; (iii) Sargan /  Hansen statistic 
represents the over-identification test for all instruments and equals 0.00 if the equation is exactly identified; (iv) The instruments used for the 
endogenous variables (GDP per capita and Trade) are the first lags of these variables; (v) p-values are reported in square brackets. 
 
However, if the presence of heteroskedasticity is documented, we shall employ the GMM estimation. The results 
of the system-GMM model are presented in Table 5. As in Heras-Saizarbitoria, Molina-Azorín & Dick (2011) we 
find no evidence that the certification generates improvements in the labor productivity. Only a small positive 
influence is recorded for the 2009-2013 sample. However, the coefficient becomes insignificant when we use robust 
standard errors. Both the Sargan and Hansen tests indicate some problems related to the over-identification of 
instruments. Different from the 2SLS analysis, the system-GMM estimation shows that the labor force with tertiary 
education positively influences the labor productivity, but in this case also the results lack in robustness.  
These findings, associated with the absence of a significant impact of ISO certification on labor productivity, can 
be explained by the lack of commitment from firms’ personnel and management teams regarding the ISO 
implementation (see Lafuente, Bayo-Moriones & García-Cestona, 2010). At the same time, quality management 
practices might be context-reliant and other factors explain firms’ performance (Powell, 1995). Finally, our sample 
is very heterogeneous as the number of certified companies in each year is very different in the EU-27 countries, 
where the Central and Eastern European group is placed far behind their Western partners (Figure 1). 
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Table 5. Results of the system-GMM analysis  
LP determinants System-GMM System-GMM (robust standard errors) 
Variable 2000-2013 2000-2008 2009-2013 2000-2013 2000-2008 2009-2013 
c  1.01*** 
(0.15) 
 0.42 
(0.30) 
 1.51*** 
(0.39) 
 1.01*** 
(0.24) 
 0.42 
(0.40) 
 1.51** 
(0.67) 
LP (1) -0.09*** 
(0.02) 
-0.08** 
(0.03) 
-1.87*** 
(0.05) 
-0.09* 
(0.05) 
-0.08* 
(0.04) 
-1.87*** 
(0.04) 
ISO  0.00 
(0.00) 
-0.00 
(0.00) 
 0.01* 
(0.00) 
 0.00 
(0.00) 
-0.00 
(0.00) 
 0.01 
(0.01) 
GDP per capita  0.62*** 
(0.04) 
 0.73*** 
(0.07) 
 0.61*** 
(0.09) 
 0.62*** 
(1.09) 
 0.73*** 
(0.16) 
 0.61*** 
(0.09) 
GFCF -0.05*** 
(0.01) 
-0.03 
(0.02) 
-0.05** 
(0.02) 
-0.05 
(0.04) 
-0.03 
(0.04) 
-0.05 
(0.04) 
IU  0.01** 
(0.00) 
 0.01** 
(0.00) 
-0.08* 
(0.04) 
 0.01* 
(0.00) 
 0.01* 
(0.04) 
-0.08 
(0.05) 
LABOR tert educ  0.03** 
(0.01) 
 0.02** 
(0.01) 
-0.06 
(0.07) 
 0.03 
(0.03) 
 0.02 
(0.03) 
-0.06 
(0.11) 
Patent -0.00*** 
(0.00) 
-0.01*** 
(0.00) 
 0.01* 
(0.00) 
-0.00 
(0.00) 
-0.01* 
(0.00) 
 0.01 
(0.01) 
REER -0.00 
(0.82) 
 0.04 
(0.03) 
-0.11** 
(0.05) 
-0.00 
(003) 
 0.04 
(0.07) 
-0.11 
(0.07) 
Self-employment  0.03** 
(0.01) 
 0.04* 
(0.02) 
-0.07 
(0.04) 
 0.03** 
(0.01) 
 0.04 
(0.03) 
-0.07 
(0.08) 
Trade  0.00 
(0.01) 
-0.01 
(0.03) 
 0.02 
(0.02) 
 0.00 
(0.02) 
-0.01 
(0.03) 
 0.02 
(0.04) 
Observations  351  216  108  351  216  108 
Groups  27  27  27  27  27  27 
Sargan statistic – over-identification  495 
[0.01] 
 263 
[0.21] 
 124 
[0.03] 
   
Hansen statistic – over-identification     10.7 
[0.09] 
 11.4 
[0.07] 
 10.0 
[0.12] 
Notes: (i) *, **, *** mean significance at 10 %, 5 % and 1 %; (ii) Standard errors are reported in brackets; (iii) Sargan / Hansen statistic 
represents the test for over-identifying restrictions related to the instruments; (iv) p-values are reported in square brackets; v) GMM errors 
are used; (vi) The maximum number of lags of the dependent variables, used as instruments, is established to 1, in order to avoid the 
instrument proliferation problem associated to the system-GMM; vii) GDP per capita and Trade are considered as endogenous 
variables;(viii) LP(1) is the first lag of the dependent variable, namely the labor productivity growth rate. 
 
 
 
Fig. 1. Number of new ISO 9001 certificates 
Source: ISO statistics 
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4. Conclusions 
The present paper adds to the existing studies investigating the impact of the ISO 9001 certification on the labor 
productivity. Its particularities rely in a macro-panel analysis at the EU-27 level and in addressing the endogeneity 
and heteroskedasticity issues associated with panel models. In order to pursuit our investigation, we use a large set 
of control variables and we compare the results of a 2SLS and a system-GMM model, over the time-span 2000-
2013. 
The empirical findings tend to give ammunition to the argument that the adoption of quality management 
standards is not enough for improving the level of labor productivity. The commitment of firms’ personnel and 
management staff is imperiously necessary after the standards’ adoption. These findings are confirmed by the 
selected empirical approaches and by the tests performed on different sub-samples. 
Our analysis presents however several limits. On the one hand, we include in our analysis different countries with 
different levels of standards’ adoption and with a totally different background in the field of quality management. 
On the other hand, the lack of significance for most of our control variables raises some questions on the quality of 
our results. First, we were determined to consider the growth rates of the variables, but the ISO certification growth 
rate is considerably higher than that of other macroeconomic variables. Second, the Sargan and Hansen tests indicate 
some over-identification issues in the case of the system-GMM estimation. Third, our approaches are based on the 
utilization of linear models, but the link between quality certification and labor productivity cannot be necessarily 
linear. Finally, we do not take into consideration the initial number of quality management certificates issued in each 
country, as compared to the total number of firms for example.  
The present study can be however developed in several ways. Beside the country-level analysis, an industry level 
analysis can be performed. In addition, it will be interesting to compare the impact of ISO certification on labor 
productivity on different geographic areas. 
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